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(54) PACKAGE FOR POURABLE FOOD PRODUCTS AND METHOD FOR MOULDING A POLYMERIC 
OPENING PORTION

(57) A package for pourable food products and meth-
od for moulding a polymeric opening portion to a pack-
aging sheet material is provided. The package (10) com-
prises a opening portion (30) formed from a polymer com-
position, the opening portion (30) comprising a weaken-
ing feature (31) having a thickness below 200 microme-
ters and being thinner than parts of the opening portion

(30) directly adjacent to said weakening feature. Said
polymer composition comprising sodium sulphite parti-
cles, said particles having the following size characteris-
tics:
(i) 0% having a size above 75 micrometers, and
(ii) an average size below 25 micrometers.
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Description

Technical Field

[0001] Present invention relates to a package for pour-
able food products in general and a package for pourable
food products with an opening portion from a polymer
composition comprising sodium sulphite particles and a
weakening feature in particular.
[0002] Present invention further relates to a package
for pourable food products with an opening portion com-
prising sodium sulphite particles and a package container
body.

Background

[0003] Opening arrangements of different types pro-
vided on a packaging container, such as containers
formed by packaging sheet material and adapted for con-
taining substances such as foodstuffs, and in particular
for containing liquid beverages such as juices, water,
milk, wine, etc. are known.
[0004] One such opening arrangement includes a hole
or attenuation on a wall part of the packaging container
and a plastics material opening device attached to the
wall part and covering the hole in a closed state. The
opening device includes a circumferential base attached
to the wall part, for example the lid part of the opening
device may be attached to the base for example by a
plastic hinge. When the lid element is opened, the hole
may be engaged and forced open such that the contents
inside the packaging container may be dispensed there-
from.
[0005] An aluminium foil, is commonly used as a barrier
against oxygen within the field of packaged foods. By
having a barrier against oxygen, oxidative degradation
can be reduced, leading to higher food quality as well as
extended shelf-life for the food product.
[0006] However, when moulding an opening onto a
package for pourable foods tear-lines are in many cases
required for easy opening of a moulded part, but keeping
the package sealed until consumption. Such tear-lines
are not protected by a barrier material against oxygen
permeation and have thinner thickness than the sur-
rounding package material and are therefore more sus-
ceptible to oxygen penetration. Thus, the relatively un-
protected state of the tear-lines may cause several is-
sues.
[0007] Usage of sodium and potassium sulphite parti-
cles as "oxygen eaters" in packaging materials is known
for a person skilled in the art. However, the previously
used oxygen eaters are not suitable for an opening por-
tion with a tear line and is associated with drawbacks
which will be further discussed in the detailed description.
[0008] Similar issues may arise with regards to an in-
terface between an opening portion and a package con-
tainer body.
[0009] Hence, there is a need to provide a package for

pourable food which addresses the disadvantages and
shortcomings of the prior art in general and to provide a
package for pourable food which allows for a reduced
oxygen permeability.

Summary

[0010] Accordingly, the present invention preferably
seeks to mitigate, alleviate or eliminate one or more of
the above-identified deficiencies in the art and disadvan-
tages singly or in any combination and solves at least
the above mentioned problems by providing a package
for pourable food products; the package comprising an
opening portion; the opening portion being formed from
a polymer composition and comprising a weakening fea-
ture having a thickness below 200 micrometers and being
thinner than parts of the opening portion directly adjacent
to said weakening feature; the polymer composition com-
prising sodium sulphite particles, the particles having the
following size characteristics: (i) 0% having a size above
75 micrometers, and (ii) an average size below 25 mi-
crometers.
[0011] The sodium sulphite particles reduce the oxy-
gen penetration to the packaged product through the
weakening feature. Contrary to other oxygen-eaters
known in the prior art, the particles provide adequate me-
chanical properties and less degradation of the packag-
ing material due to less significant expansion of said par-
ticles as a result of water solubility, which reduces the
inducing of cracks causing leakages.
[0012] The size of the particles is especially crucial with
regards to a package with a weakening feature, such as
a tear line or an attenuation in the material. Compared
to alternative oxygen-eaters said sodium sulphite parti-
cles with the aforementioned size characteristics reduce
the risk of accumulation of particles in the tear-line. Such
accumulation of particles will eventually cause cracks
during transportation and storage, due to the polymer
composition being a two-phase and heterogeneous ma-
terial, thus being more sensitive to load and tension in
the material.
[0013] Even more preferably, the sodium sulphite par-
ticles may have the size characteristics: (i) 0% having a
size above 50 micrometers, and (ii) an average size be-
low 15 micrometers. Said size interval further reduces
the oxygen penetration to the packaged food through the
weakening feature.
[0014] Advantageously, the polymer composition of
the polymeric opening portion comprises between 2-20
wt% sodium sulphite and even more preferably between
5-10 wt%.
[0015] According to one aspect of the invention a meth-
od for providing an opening portion for a package for
pourable food products is presented. The method com-
prises adding sodium sulphite particles to a polymer com-
position adapted to form a polymeric opening portion of
the package.
[0016] Advantageously, said particles have the follow-
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ing size characteristics:

(i) 0% having a size above 75 micrometers, and
(ii) an average size below 25 micrometers;

[0017] The method further comprises forming the
opening portion by moulding. Said opening portion com-
prises a weakening feature having a thickness below 200
micrometers and being thinner than parts of the opening
portion directly adjacent to said weakening feature.
[0018] According to the aforementioned aspects of the
invention, the weakening feature may be a weakened
section such as for example a tear-line, a folding-line or
a small penetration hole or other attenuation area.
[0019] According to another aspect of the invention a
package for pourable food products is provided. The
package comprises a package container body and an
opening portion moulded onto said package container
body thus forming an interface between said package
container body and opening portion, the package con-
tainer body comprising an oxygen barrier material, such
as an aluminium foil.
[0020] Similar to the aforementioned aspects the
opening portion formed from a polymer composition ad-
vantageously comprises sodium sulphite with the follow-
ing size characteristics:

(i) 0% having a size above 75 micrometers, and
(ii) an average size below 25 micrometers.

[0021] Since the oxygen barrier material may be insuf-
ficient or even non-present in the vicinity of or in the in-
terface for example around a hole or perforation or a wall
portion of the package, said interface will be susceptible
for oxygen penetration. With the polymer composition
comprising the specified particles the oxygen penetration
can be significantly limited. In accordance with the pre-
viously described aspects of said invention the size char-
acteristics of the sulphite particles provide less degrada-
tion or damage of the packaging material due to less
significant expansion of said particles as a result of high
water solubility. Thus, the risk for induced cracks causing
an increase of oxygen gas penetration into the package,
and/ or leakages of packaged food product, may be sig-
nificantly lowered.
[0022] Further advantages will be apparent from the
detailed description as well as the appended dependent
claims.

Brief Description of Drawings

[0023] These and other aspects, features and advan-
tages of which the invention is capable, will be apparent
and elucidated from the following description of embod-
iments of the present invention, reference being made
to the accompanying drawings, in which

Fig. 1 is a side view of a package for pourable food

according to one embodiment;
Fig.2 is a cross section view of a polymeric opening
portion according to one embodiment;
Fig. 3 is a cross section view of the area around a
tear-line of a polymeric opening portion according to
one embodiment;
Fig. 4 is a graph depicting the oxygen ingress for
polymeric opening devices comprising different ma-
terial blends at 23 °C;
Fig. 5 is a graph depicting the oxygen ingress for
polymeric opening devices comprising different ma-
terial blends at 35 °C;
Fig. 6 is a side view of a package for pourable food
according to one embodiment;
Fig. 7 is a side view of a package for pourable food
according to one embodiment;

Detailed Description

[0024] Returning to Fig. 1 a package 10 for pourable
food is provided. The package 10 includes a polymeric
opening portion 30 adapted to receive a cap 11. In Fig.
1 the package is depicted as a substantially rectangular
paperboard based package further comprising alumini-
um foil in layered structure, however as the skilled person
recognizes the package need not be limited to this ma-
terial or shape.
[0025] Advantageously, as seen in Figs. 2 and 3 the
opening portion 30 include threaded element 32 adapted
to receive the cap 11 in a sealing manner. To further
ensure the sealing said threaded element 32 is further
adapted to resiliently abut with an annular retaining ele-
ment 13 of the cap 11.
[0026] Further referring to said Figs. 2 and 3, the pack-
age 10 comprises a polymeric opening portion 30. The
polymeric opening portion 30 may be manufactured from
a polymer composition comprising any one of HDPE,
LDPE, LLDPE or a blend of two or more thereof, i.e. a
polymer blend comprising any of HDPE, LDPE and
LLDPE.
[0027] To provide efficient sealing, the opening portion
30 is provided with a weakening feature with lesser di-
mensions or weaker mechanical properties and little or
no oxygen barrier material enabling tearing or cutting
open while providing sealing until consumption. Hence,
said opening portion 30 may comprise a weaker section
such as a tear-line at least partly surrounding, preferably
completely surrounding, a sealing element 21 which is
adapted to be torn and provide access to the packaged
food for the consumer.
[0028] As shown in Fig. 2, the sealing element 21 fur-
ther may comprise a strap 22 which allows for the con-
sumer to tear off said sealing element 21.
[0029] With reference to said Figs. 2 and 3, said open-
ing portion 30 comprises a tear-line 31. The tear line 31
is thinner than parts of the opening portion 30 directly
adjacent to said tear line 31. To ensure a successful tear-
ing of the sealing element 21, the tear-line 31 may have
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a thickness below 200 micrometers.
[0030] The opening portion 30 may advantageously be
moulded, for example via injection moulding or compres-
sion moulding. Thus, the opening portion can be moulded
onto a package container 12. As is conventional, the
package container body 12 may comprise an oxygen bar-
rier material, such as aluminium foil, which functions as
a barrier against oxygen intake and prevents degradation
of the packaged food product.
[0031] Several conventional moulding processes are
known in the arts and will not be described in detail in
this application. However, for exemplary reasons an in-
jection moulding process will be briefly described below.
[0032] Said package container 12 may be formed in a
packaging machine for forming package containers from
a driven web of packaging sheet material prior to mould-
ing of the polymeric opening device 30 in an opening
device moulding station. Said opening device moulding
station is configured for moulding opening portions 30 on
to the web at respective holes provided in the web. To
provide the polymeric opening portion 30, the opening
device moulding station includes first and second mould
tools releasably arrangeable in closed positions, so as
to form a mould cavity for accommodating the hole edge
of the web. An injection passage for injecting heated ther-
moplastics material into the mould cavity extends in at
least one of the first and second mould tools, such that
the thermoplastics material is injected directly into the
mould cavity at an injection point of the mould cavity
which is located distally from the edge of the hole. Such
mould forming of opening devices in a packaging ma-
chine, i.e. a filling and sealing machine forming packages
filled with food product, takes place in a high-speed and
high-accuracy packaging process, wherein opening por-
tions are moulded onto the packaging material at the in-
tended positions at high speed. Thus, the quality of the
moulding tools and moulding compositions must be high
and reliable, in order to produce packages and opening
portions and opening devices of equally high quality. The
speed of such packaging machines amount to several
thousands of packages per hour, such as above ten thou-
sand packages per hour.
[0033] In order to provide the sealing function of an
opening device, the sealing element 21 may be moulded
as an integral part of the polymeric opening portion 30 in
conjunction with an induced weakening feature 31 in the
moulded material around said sealing element 21, which
may be for example a tear-line 31.
[0034] Accordingly, the opening portion 30 for the
package 10 may be provided through a method compris-
ing prior to the moulding adding sodium sulphite particles
to a polymer composition adapted to form the opening
portion 30 of the package 10. The particles have the
aforementioned size characteristics, e.g. 0% of the par-
ticles having a size above 75 micrometers, as well as an
average size below 25 micrometers.
[0035] The opening portion 30 is then formed by
moulding, whereby said opening portion 30 comprises

the weakening feature 31, such as for example a tear-
line 31, having a thickness below 200 micrometers and
being thinner than parts of the opening portion 30 directly
adjacent to said weakening feature 31.
[0036] Said arrangement with a tearable sealing ele-
ment 21 enables a longer shelf life due to the content of
the package being sealed until consumption by the con-
sumer. The arrangement with tear-lines is associated
with issues particularly related to the sections of the open-
ing portion with with lower oxygen barrier properties (due
to the lower amount of oxygen scavenger and no oxygen
barrier material being present), i.e. the tear-line 31 which
enables the tearing of the sealing element 21.
[0037] One example of said issues arising with the us-
age of tear-lines is a reduced shelf-life of the packaged
food product, due to increased oxygen permeability in
the tear-line.
[0038] According to some embodiments the entire
opening portion, constituting a relatively large portion of
the packaging container, may comprise a thinner material
which has a low amount of oxygen scavenger and no
oxygen barrier material. An oxygen barrier material is
stopping oxygen from migrating through the material,
while an oxygen scavenger material absorbs or includes,
i.e. "eats" the migrating oxygen until saturation of the
material with oxygen.
[0039] Thus, oxygen-eaters may be used in order to
decrease the oxygen degradation and oxygen permea-
bility. Notably, this is accompanied with several challeng-
es. Due to the thin dimension of the tear-line 31 it is es-
pecially susceptible to changes in dimensions which may
damage the material around and in the tear-line 31 caus-
ing leakage and thus a reduced shelf-life.
[0040] Hence, the opening portion 30 may comprise
sodium sulphite particles, such as for example anhydrous
Na2SO3 particles. In comparison with other oxygen-eat-
ers, such as for example potassium sulphite particles or
organic polymeric scavengers, sodium sulphite particles
have a lesser ability to absorb oxygen as well as moist.
However, with the specific application in a thinner part,
or weakening feature, such as a tear-line 31, the more
conventional potassium sulphite particles and organic
polymeric scavengers are unsuitable. The increased ca-
pability of the potassium sulphite particles to absorb
moist as well as oxygen, leads to significant surface al-
teration and swelling of said particles, which has been
found to lead to several undesirable effects.
[0041] Amongst other disadvantages, the increasing
particle size due to swelling results in accumulation of
potassium sulphite particles in the tear-line 31 which
damages the material with a higher risk for penetration
of oxygen gas, and/or for leakage of the packaged food
product, as a result.
[0042] Furthermore, although sulphite salts other than
sodium sulphite can be employed in said polymer open-
ing portion 30 it is particularly favourable to use sodium
sulphite as opposed to potassium sulphite as the water
solubility of sodium salt is significantly lower water than
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the water solubility of potassium salt. The lower water
solubility of sodium sulphite significantly reduces the ten-
dency to agglomeration during the preparation of sodium
sulphite master batches and compounds. Low degree of
agglomeration is crucial to avoid sulphite particles getting
stuck in the thinner parts of the packaging wall. Particles
stuck in the thinner parts will eventually during transpor-
tation or storage cause a crack in the packaging wall and
thereby loss of oxygen barrier properties of the filled
package and/or loss of package integrity, i.e. tightness
to avoid leakages of food product or penetration of mi-
croorganisms.
[0043] In support of the aforementioned, the solubility
of water in potassium sulphite in the form of an anhydrous
salt in a binary system increases with temperature how-
ever with a lower gradient than sodium sulphite. Still, the
water solubility of sodium sulphite has been proven to be
significantly lower than the potassium sulphite at the tem-
peratures conditions relevant for the usage of the pack-
age. For example at a temperature of about 20 °C, po-
tassium sulphite has a water solubility of about 51,49
mass % and 6,71 mol/kg in comparison to the water sol-
ubility of sodium sulphite which has been shown to be
about 20,82 mass % and 2,086 mol/kg at the same tem-
perature. At a temperature of about 0 °C potassium sul-
phite has been shown to have a water solubility of about
51,3 mass % and 6.66 mol/kg compared to about 12,50
mass % and 1,113 mol/kg of sodium sulphite.
[0044] The applicant has discovered that within the ap-
plication of thin parts, such as weakening features, such
as tear-lines, sodium sulphite particles with the following
size characteristics provide the best properties against
oxygen ingress:

(i) 0% having a size above 75 micrometers, and
(ii) an average size below 25 micrometers.

[0045] Notably, an advantage with the sulphite parti-
cles described above in comparison with for example or-
ganic polymeric scavengers is that the sulphite particles
do not require a catalyst to be used in order to be imple-
mented in the polymeric opening portion 30. Moreover,
organic polymer scavengers need to be incorporated at
such amounts that the resulting mouldable polymer com-
position material becomes too brittle for the use in the
described type of opening portions. In addition, such ox-
ygen scavengers often give rise to some kind of unde-
sirable by-effect, due to degradation of the material, such
as discolouration or an indesirable smell or odour from
the material. Instead, the sodium sulphite particles simply
can be added to the polymer composition of the polymeric
opening portion, thereby a less complex and less costly
manufacturing process can be achieved.
[0046] With reference to Figs. 4 and 5 a comparison
between opening portions with tear-lines comprising only
a reference polymer, a composition with 10 weight-% so-
dium sulphite particles in the same polymer and a 5
weight-% sodium sulphite particles in the same polymer,

at 23 °C and 35 °C respectively, is shown. As is evident
from said comparison the polymeric opening portions
comprising sodium sulphite particles provide substantial-
ly lesser oxygen ingress in comparison to the reference
polymer, especially with regards to a polymer comprising
5 weight-% sodium sulphite.
[0047] Based on the aforementioned, the polymer
composition forming the opening portion 30 may prefer-
ably comprise between 2 to 20 wt% sodium sulphite par-
ticles and even more preferably between 5 to 10 wt%.
[0048] With further reference to Figs. 1 to 3 the pack-
age 10 may further comprise a package container body
12 in turn comprising an oxygen barrier material, such
as aluminium foil, advantageously in combination with
other conventional packaging materials such as paper-
board and/or polymer. Preferably, the aluminium foil and
the combined packaging materials are arranged in a lay-
ered structure.
[0049] In some instances opening portions are mould-
ed directly to an open-ended package container body,
whereby the opening portion may at least partly envelop
said container body, forming an interface between said
opening portion and the package container body.
[0050] The interface is associated with increased ox-
ygen ingress due to the interface not being protected by
the oxygen barrier material of the package container
body. As previously discussed with regards to tear-lines,
it would be advantageous to provide a package for pour-
able food products which reduces the oxygen ingress
through the interface without inducing cracks causing
leakages.
[0051] Hence, one aspect of present invention refers
to a package 10 with a package container body 12 and
an opening portion 30 moulded onto said package con-
tainer body 12. Thereby, an interface between said pack-
age container body (12) and opening portion (30) is
formed. According to some embodiments said interface
can be formed by the opening portion enveloping the
container body.
[0052] Preferably, the package container body 12
comprises paperboard and foil such as aluminium foil
which may be arranged in a layered structure.
[0053] To provide a package which reduces the oxy-
gen ingress through said interface without inducing
cracks causing leakages, the polymeric opening portion
may comprise sodium sulphite, such as for example an-
hydrous Na2SO3 particles, with the following size char-
acteristics:

(i) 0% having a size above 75 micrometers, and
(ii) an average size below 25 micrometers.

[0054] Even more preferably, the sulphite particles
may have the following size characteristics:

(i) 0% having a size above 50 micrometers, and
(ii) an average size below 15 micrometers.
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[0055] As with the-tear line, the sodium sulphite parti-
cles are particularly beneficial in relation to other oxygen-
eaters, such as organic polymer oxygen eaters, such as
MXD6-polyamide, and to potassium sulphite. Sodium
sulphite notably has lower oxygen and water solubility
than alternative oxygen-eaters which reduces the risk for
agglomeration of the particles during manufacturing,
since the agglomeration increases with the water and air
solubility. Thereby cracks induced due to particle ag-
glomeration can be avoided.
[0056] Consequently, the size characteristics are es-
pecially advantageous since it minimises the risk of ac-
cumulation of particles during moulding which leads to
inducing of cracks during storage and transport of the
package.
[0057] Referring to Fig. 6 a package 10 is shown. The
package comprises a package container body 12 com-
prising an oxygen barrier material and an opening portion
30 adjacent to said container body 12. Hence, an inter-
face 15 is defined by the border region surrounding the
opening portion 30. According to this example, the open-
ing portion 30 may comprise less oxygen barrier material
or even no oxygen barrier material at all.
[0058] Another type of interface is shown in Fig.7,
whereby a package 10 comprises a package container
body 12 in turn comprising an oxygen barrier material
and a package container top portion 30b, whereby an
opening portion 30 thus may comprise an integrated
opening part 30a and a top portion 30b. Compared to the
package container body 12, the package container top
portion 30 with the opening part 30a does not comprise
as much oxygen barrier material or even none at all. To
minimise the oxygen ingress both package container top
portion 30b and the opening part 30a may be formed
from the previously discussed polymer composition. As
evident from said figure the interface 15 may be the rel-
atively large wall portion of the opening portion 30 and
top portion 30b without oxygen barrier material.
[0059] Further, the invention has mainly been de-
scribed with reference to a few embodiments. However,
as is readily understood by a person skilled in the art,
other embodiments than the ones disclosed above are
equally possible within the scope of the invention, as de-
fined by the appended claims.

Claims

1. A package (10) for pourable food products, said
package comprising an opening portion (30) formed
from a polymer composition, said opening portion
(30) comprising a weakening feature (31) having a
thickness below 200 micrometers and being thinner
than parts of the opening portion (30) directly adja-
cent to said weakening feature; wherein the polymer
composition comprises sodium sulphite particles,
said particles having the following size characteris-
tics:

(i) 0% having a size above 75 micrometers, and
(ii) an average size below 25 micrometers.

2. The package (10) for pourable food products accord-
ing to claim 1, said particles having the following size
characteristics:

(i) 0% having a size above 50 micrometers, and
(ii) an average size below 15 micrometers.

3. The package (10) for pourable food products accord-
ing to claim 1 or 2, wherein the polymer composition
of the opening portion (30) comprises between 2 to
20 wt% sodium sulphite.

4. 3. The package (10) for pourable food products ac-
cording to claim 3, wherein the polymer composition
of the opening portion (30) comprises between 5 to
10 wt% sodium sulphite.

5. The package (10) for pourable food products accord-
ing to any of the preceding claims, wherein the so-
dium sulphite particles are anhydrous Na2SO3 par-
ticles.

6. The package (10) for pourable food products accord-
ing to any of the preceding claims, wherein the open-
ing portion (30) is moulded.

7. The package (10) for pourable food productions ac-
cording to claim 6, wherein the opening portion (30)
is injection moulded.

8. The package (10) for pourable food products accord-
ing to any of the preceding claims, wherein the open-
ing portion (30) is manufactured from a polymer com-
position comprising HDPE.

9. The package (10) for pourable food products accord-
ing to any claim 1 to 7, wherein the polymeric opening
portion (30) is manufactured from a polymer compo-
sition comprising LDPE.

10. The package (10) for pourable food products accord-
ing to any of claim 1 to 7, wherein the opening portion
(30) is manufactured from a polymer composition
comprising a blend comprising HDPE, LDPE and/or
LLDPE.

11. The package (10) for pourable food products accord-
ing to any of the preceding claims, wherein the pack-
age (10) comprises a package container body (12)
and the opening portion (30) moulded onto said
package container body (12) thus forming an inter-
face between said package container body (12) and
opening portion (30), whereby the package contain-
er body (12) comprises a laminate material, said lam-
inate material comprising a cellulose based layer and
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a polymer layer including an oxygen barrier material.

12. A method for providing an opening portion (30) for a
package (10) for pourable food products, the method
comprising:

adding sodium sulphite particles to a polymer
composition adapted to form an opening portion
(30) of the package (10), said particles having
the following size characteristics: (i) 0% having
a size above 75 micrometers, and (ii) an average
size below 25 micrometers;
forming the opening portion by moulding, where-
by said opening portion (30) comprises a weak-
ening feature (31) having a thickness below 200
micrometers and being thinner than parts of the
opening portion (30) directly adjacent to said
weakening feature.

13. A package (10) for pourable food products, whereby
the package (10) comprises a package container
body (12) and an opening portion (30) moulded onto
said package container body (12) thus forming an
interface between said package container body (12)
and opening portion (30), whereby the package con-
tainer body (12) comprises an oxygen barrier mate-
rial, the opening portion formed from a polymer com-
position comprising sodium sulphite with the follow-
ing size characteristics:

(i) 0% having a size above 75 micrometers, and
(ii) an average size below 25 micrometers.

14. The package (10) for pourable food products accord-
ing to claim 12, wherein the oxygen barrier material
is an aluminium foil.
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